Contribution of germline mutations in cancer predisposition genes to tumor etiology in young women diagnosed with invasive breast cancer.
Although breast cancer in young women accounts for <10% of diagnoses annually, tumors in young patients exhibit more aggressive characteristics and higher mortality rates. Determination of the frequency of germline mutations in cancer predisposition genes is needed to improve the understanding of breast cancer etiology in young women. All female patients enrolled in the Clinical Breast Cancer Project between 2001 and 2015 and diagnosed with invasive breast cancer before age 40 were included in this study. Family history was classified using the NCCN Familial Risk Assessment guidelines. Targeted sequencing of 94 cancer predisposition genes was performed using peripheral blood DNA. Variants were detected using VariantStudio and classified using ClinVar. Seven percent (141/1980) of patients were young women and 44 had a significant family history. Sequencing was completed for 118 women with genomic DNA. Pathogenic mutations were present in 27 patients: BRCA1 (n = 10), BRCA2 (n = 12), TP53 (n = 1), and CHEK2 (n = 4). Mutations classified as pathogenic were also detected in APC (n = 1) and MUTYH (n = 2). Variants of uncertain significance (VUS) were detected in an additional 17 patients in ten genes. Pathogenic mutations in high- and moderate-risk breast cancer genes were detected in 23% of young women with an additional 3% having pathogenic mutations in colon cancer predisposition genes. VUS were observed in 14% of women in genes such as ATM, BRCA2, CDH1, CHEK2, and PALB2. Identification of those non-genetic factors is critical to reduce the burden of breast cancer in this population.